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ABSTRACT 

Studies of concept fornation in infancy have 
denonstrated that certain experimental settings can elicit 
spontaneous behavior from infants which nis been called "sorting" or 
"obiect qroupinq". This study pursues the issue cf early sorting with 
infants as young as 6 months, and with a broader range of stimuli 
than has been used previously- Forty-eight infants, eight male and 
eiqht female at 6, 9 and 12 months were presented with eight sets of 
small, manipulable oblects. Each stimulus set consisted of twc groups 
of four cbl€Cts each, the qroups differing in size, color, form or 
some ccmtination of these dimensions^ Stiauli thcuaht to be cf high 
salience were included. Variables coded were: which obiect touched 
first: the order in which objects were touched; qroupinq together of 
oblects. At both 9 and 12 months, infants showed a high level of 
sorting activity. At 9 months, 9n% showed sequential touching of like 
obiects, while 100* did so at 12 months. At 9 months, 1 3S and at 12 
months UUX, demonstrated at least primitive object grouping. At 6 
months, selective manipulation was conspicuously absent, leading to 
the conclusion that this activity must emerge scmetime between 6 and 
9 months. <Author/SH) 
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ABSTRACT ^ 

The Origins of Concept Formation t Object Sorting 
and Object Preference in Early Infancy 

Studies of concept formation in infancy have demonstrated 
that certain experimental settings can elicit spontaneous beha- 
vior from infants which has been called •'sorting" or "object 
grouping". This study pursues the issue of early sorting with 
infants as young as six months, and with a broader range of 
stimuli than has been used previously. Forty-eight infants, eight 
male and eight female at 6, 9 and 12 months were presented with 
eight sets of small, manipulable objects. Each stimulus set con- 
sisted of two groups of four objects each, the groups differing 
in size, color, form or some combination of these dimensions. 
Stimuli thought to be of high salience were included. Variables 
coded were I which object touched first} the order in which objects 
were touched; grouping together of objects. At both 9 and 12 months, 
infants showed u high level of sorting activity. At 9 months, 
94% showed sequential touching of like objects, while 100% did so 
,3t 12 months. 13% at 9, and 44% at 12 months demonstrated at least 
primitive object grouping. At 6 months selective manipulation 
was conspicuously absent, leading the author to conclude that this 
activity must canerge sometime between 6 and 9 months. 
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The Oriqins of Conr^^pt rormntiont ubjncr. Sortinq 
ond Cbj^^ct Preference in Early Tnf 'nfv 



Whcn younq childmn arc confronted with the task of forr,- 
ing groups of objects b.isf?d upon ,i single, common attribute from 
a diverse collection of objrrt'^ with overlapping attributes ?^.urh 

the "Vyqotsky blocks", they nre typically incapable of doi nq 
so (Vyqotsky, 1962; Piaapt, in^^A). Thoy are said to 3 tick tho "con- 
cept" of a group or cateqory which can be defined by a specific- 
set of objectively determined fp'atures. According to these researrh- 
«^rn. It is not un^il narly adoloscencc that a child h^.tt s^-jf ' i c ,i en t 
•mderstandi nci of the rplationships between category and -sub-cate- 
aory to successfully complete a complex sorting task. 

In spite of the results of these classic studies, it would 
be a tr.istakc to assurr.e that the youna child, because s/hr c.3nnot 
perform an advanced coani tive task requirino what PiaQ'-^t call.^ 
"formal operations", is not .vrtively enaaqed in makinq cateaory 
distinctions. Recent research has shown thrst children as younc cis 
aqe two readily make rategory distinctions, although these early 
cateqories are formed without ^h<- r3T?mning and self-moni tor ina 
whirh is char acteri st; c of" the c v->sf i f ic ory activity o o!drr 
children and adults. ^-'os-^ " .-.nd ^''n-s' a^bS) found that their twc 
ye.jr old subjects ased clustrrinc almost exclusively as .'a Jrerins 
of recall, and they arsert that associative clusterina is a b^isic 
and automatic activity in verbal organization at this aqe. i r-, a 
similar ve^n, Holdberq, Perlmut^-er and Myers {l^lA) oresented 
short, twc word Usts to 2'', - y^.^r old^' and eoncluried ♦"h.a^ 
lists of related i t^-'m^ w'>re recf.n^'d mor<^ ^-Padily tha'-. list?-: of 
unreia^-ed : - or-.. ■••<>» h of ^^\r^i^ vcM^n 
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ren make use of verbal categories at what is virtually the onset 
of language use. Other data may indicate that categorization cnn 
be found at an even earlier age. 

Using a greatly simplified version o^ the classic sorting 
task, Katherine Nelson (1973) carried out a study in which infants 
aged 1*5 to 2 years were presented with collections of 8 objects. 
Each grouping of R could be sorted into 2 subsets of 4 objects each. 
NPlson used "realistic" objects, including toy airplanes, model cars, 
and small plastic animals. She concluded that the children did in- 
deed Categorize the objects, and did so primarily on the basis of 
function. Khile the infants in this study were not preverbal , neither 
did they demonstrate a specific knowledge of the appropriate cate- 
gory labels. Nelson argued that young children form primitive con- 
ceptual categories based upon functional usage, and only later are 
these categories given verbal labels. This position contrasts sharp- 
ly with the traditional view that language is a necessary precursor 
of concept development (Whorf, 19*10; Brown, 1956). 

A second study to utilize a simplified version of the sorting 
task with infants was done by Riccuiti (1965). He observed the 
spontaneous object manipulation of 12, IB, and 2^1 month old infants 
who were given R objects th;it could, as in Nelson's study, be sort- 
ed into two distinct groups. Riccuiti 's stimuli consisted of geo- 
metric forms. One group of objects could be categori7.ed on the basis 
of si7,e, another by form, a third by size and color, and the fourth 
by si?.e, color and form. Riccuiti looked at both sequential touch- 
ing and object grouping. He found that some degree of sequential 
touching was performed by approximately AO"^ of the 12 month olds, 
fC* of the month olds, and 70% of the 24 month olds. Objt'Ct 
grouping occurred with less frequmcy, but w.i-^ -tin present 



.aqes. kiccuiti argued thrit the infants were more liKcly to sort 
thost? SPts which hnd the qro/itps*: rurrbor of diir.ensions of diifor- 
PHce between them, Thup .1 SPt in v^^ir-'h i tem.s differed in ■qire, ^ 
color and forr. would bi*? sor^c^d rorc oftnn th.m onv with n size? 
difference only. 

The present study .1 1 tv^JTrp"- *n .I'^.svf^r snvnrr^l qi;pf:ti or^- '"niFf'd 
by thp research of Nelson (1973) f^iccui^i (1965). ri rst , their 

d,it,i reyepl th;it r»von the yr^unao*^^ :r:f.-ir,^s s:.udi<'d ( on^ ^.o ono-nnc 
.T-hnlf vo.ir olds) dorron*'"^^ ^.1 t^^c* ^^j^.o ^^"^cuent i 1 ^^ourhinc* .>n^:i ohjcct 
oroupina* This lenv^'S ncpp th^' r^o^ i b i ! i t *:hnt cv^^n younnor i nf <int 
will nctivoly c.ftccorirr aro:;rs sr.^ll, puT nble objp^'^^.s (r.^o 

found passivo mcoqnitjon of cnt«*cori^s usi no iookinq pre^'ortnce 

four to six months (Fngrin, 1073)). ^his study tests infnntn of 
6, 9 cind 17 months to scr^rch for * hn first occurrence of objc^^'t 
sorting- A second au^st-^on r^l.i^e^; to 'r^hoicn of stimulus ob;^erts. 
If stimuli of qreati^r snliem-^^ t.h.^n those prc?viousXy used r-ouid 
be found, miqht ^'his not xncr<^.>s*^ *h'' nmount of sortino donf^ by 
young in^.-mts'^ Thn pr^^c^f^p f^tudy 1 ' . z*^'s hiqhly sali^'^nt 
in ord^^r to tpst t^^is ^v/no thos^ . ^' ho ^h-^rr^ fin.-il qu^st'or. ^"cn- 

cprns Riccuiti's r-t.itenert, t^^: ;r/'5nt sc^tino r.m be predicted 
simply by counting thf» p.umb^r c* ^^iTonsionr. differ^^nc^ V-f^tvepn 
two <5 roups of stifTul i . Thi ^' f>^ucv ^ nv^^s t ic,->tes the possi b: : i ty 
thrit another f.^rtor, 1.^^. t h^^ ^^e'/^t^ve ^^'•li'^ncp or ^it tmc 1 1 venc?s<^ 
(}f thr two ob;fH:-t groups ir ^ ::^uVjs sr* , rr.Ay influence thc^ 
amount of obserVfiblc^ t eaor : z \ nr^ bf'h.n^ior d^^mon*^ trated by young 
infrints. ^ihe'-;e thr^^r ir.^-iH-^^ rto^^v.-**^^ ^:h:.s worK. on infr^nt Si^ttiiu;. 



^ Method 

Sub jrc: ts 

A total of A'" inf^^nts, 16 ertC'^^ ^.h^^ ^o*^ f. f^-*" ^^ , , A.-^' 
12 months completed the study. In r.ddition. tho drit^i of f> mf.m^^; 
Mvre not used m analyses becMUsr ot f^ulurc tc cumpZote scr^* 
ino tri.ils (2)/,ind cx:(uipment f.iilur^.^ - in^nnts in :ro:.p 

wer^» HAle, ;^nd ^ were female. Tho criterion for -Placement nn 
.lae qroup vas 2 weeks of the taraetnd aqp (S.D. r 4- 6," d-^yr, ^ 
All werc^ of white, middle-class par^^'nts who wore rf^crui ♦:^'^d bv .ui-- 
ver t i seironts placed 'n loca^^, sucurbr^n nrv^ipaDors. Pare^^^^^ w^r^^ 
Da ic for ^heir part ici p.it ion. 

Vatf^rialf^ and Appar^-itus 

Thp stimuli verr all small, ^^>sily m^^^p i pul abl<' objf^^^^s '-nn-- 
Ristina of niQht sets of eiaht ohy^r^^s earVn. Th*** srts c^o^'l.: 
:-;ortf>d into two subsets of four objor^r each, wi t^i only on^. 
':'al div"'^^c>n oossible "^t^r r»rar'h r^^t. The s^ts were i*arr.postnj ofs 

Sot- Ai Four yellow, oubiral plastir "oiMboxes" "^.easurinc 3/^ 
inches on a side; pairoc vi : h "^our blue clay balls of 
aDOut the san^e ri?:e. Tho r i r^y v^s rri ,i l 1 eab 1 e , nnd cojld 
be altered by bitina and s^rikirc Thn two aroups di-^'fnr 
. n r Dl o r , sh ^p^^ , and text ur^ " . 



3^^t I:i Four red sauares bardpned ^ lav ^rnsurino approx* 

. nch by 1/7 inc^ht which wr^r^^ ^'lor.^^ ^'^^^ l^v-tb'^*^! o^ii^ed h 
''our red •'hook"'^" ( two arr.s '''^'^> ' i nc ^ fjr.a ari^J :>/'• 
,in^.\hes diam^-^t^^r join^^d bv a riant anale) oi thj^ sar*^- 
materii^l. Th*^s<^' rtiruli dif'*er sliqhtly in c'?ts -inc 
o r o a 1 1 y ^ n f (j r m - 

Set ^'sFour brightly colored plastic '^peopl^''' rinurines measurin'^ 
\ \ /? 1 nches i n hex crht by ] i n<:he?; in d ; f!mo ter . /^jr occ 
thjLS group tht^re "wi^re marqi^a.1, ind wf^ asK-vijre nonsa.^:^*ci 
differences in ^"^ojor a'^.d ^h-^nr-^, The^'^^ w^^r*'' paired ^o'j: 
yellow ovals (2" by 1 V'"? ^^^d^^^ of ;/'^ ; rc^^ r^.ason ''^^-.f 
croups differ in Fize, coler, and forsT, 
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Set Dt Four metal bottie^aps measurinof 1 1/2" in diam*?ter, anc3 
painted with black^^and white stripes. The caps were 1/4" 
in height, and could easily be stacked oa top of on^ 
another. These were paired with four yellow cubes as des- 
cribed in Set A. The two groups differ in si2:e, color, and 
form . 

Set Et Four large ( 1 by 3") red ovals of I /A" masonite; paired 

with four small (I" by 1/2") red ovals of the same material. 
These groups differ only in size. 

Set Fi Four "people" figurines as described in Set C above , paired 
with four red "broom handles" consisting of hollow cylan- 
ders 1 1/4" tall by 1" in diameter. The cylanders were flat 
on one end and rounded on the other. These groups differ 
slightly in size, but greatly in form and color. 

Set Gi Four bottle caps as described in Set D above, paired with 
four "broom handles" as described ir Set F above. These 
groups differ in size, color, and form. 

Set Hi Four flat, yellow ovals as described in Set C above, paired 
with four flat yellow rectangles of the same thickness and 
surface area. These groups differ in outline shape only. 

Sets A, E, and H were adopted from the study by Riccuiti (1965). 

His fourth set, which elicited very little interest from his subjects 

and our pilot subjects, was not used in the present study. 

The apparatus for presenting the stimulus materials to thf ^> 
and 12 month old's consisted of ;i plain, white masonite tray l/'V' 
thick and measurinn 10" by 1"" in purface area. Thc^ tray had two 
recessed containers 3" in diameter, one on the lower left, and one 
on the lower right hand side, to stimulate sorting. A tray of the 
same materials, but smaller in size (5" by 10") was used to present 
the stimuli to the 6 month olds. This reduction in size was neces- 
sary to accomodate the shorter reach of the younger infants. In 
addition, this tray had no recessed containers, both because a 
tray of this size did not allow room, and because trials with the 
9 and 12 month olds, whirh were run first, showed that these infants 
made very little use of the cont,-t i ner?^. 
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^ Pr|ocedufe 

Each infant was seen for onp laboratory session lastinq about 
forty-five minutes. The 9 and 12 month olds were seated in ^ hiah- 
chair, and the 6 month olds in an .nfantsjeat. The infant's parent 
(tlsually the mother) sat to the infant's left, and was instrv-ted 
td r«nain passive and not to initiate interaction with the infant 
durinq a trial. The tray with set of stimulus objects was placed 
ii front of the infant without verbal instructions or modelling. 

lie stimuli were arranged on the tray in a prescribed "random" 
•bl-der used by Riccuiti (1965) as shown in Figure 1. The placement 
o^f object groups was varied systematically so that half the infants 
received a group of stimuli placed on the "x's". and the other half 
r.nreived the same group placed on the "o's". The infant's spon- 
tineous manipulation of the objects was recorded on videotape. 
Tie order of presentation of the eight sets of stimuli was deter- 
mined by an R X ^ Latin Square design (Fisher and Yates, 1963) 
wiich produced 16 different orders. One male and one female in each 
age group were assigned to each order. Each presentatijn lasted not 
more than three minutes. If the infant shoved little interest in 
,in object set, the trial was terminated at the end of two minutes. 
If the infant sorted the objects into separate groups, or knocked 
cr threw most or all of the objects from the tray, the objects wore 
ggain placed in their original positions on the tray. This proce- 
ure was repeated until the end of the thr^e minute period. 

Impendent Variables 

The following dependent variables were coded by two obser- 
Lrs from the videotape record made of each infant's behavior. 
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Fiqure 1 t Position of stimulus objects on tray. 
X marRs the location of one group of objects, and 
o marks the location of the second groups circles 
represent recessed* containers on tray presented to 
9 and 12 month olds. 



ReiidaiXities for these variables vere high# ranging from a low 
of .90 to the maximton of 1.0 . ^ 

Sequential Touchingi. Picking up or touching like objects in 
sequence. Four levels of sequential touching vere coded, repre- 
senting different degrees of proficiency in sorting the objects. 

Level li All four of one Kind of object followed by 

all four of the other kind are touched in 
R€»quence. 

Level 2t Ml four of one kind and three of the othpr, 

or three of ono Kind and three of tht^ othf^r 
nre touched in sequence. 

Level 3 1 All four of one kind of object are touchod 
m s^uence. 

Level 4 1 Three of one kind of object are manipulated 
SO' 'jenti al ly • 

Object Groupingi Putting like objects into a pile or physical 

grouping. Four levels of object grouping vere coded. 

Level li Three or four objects of each kind are con- 
stituted as a group and separated from the 
other objects. 



Level 2t All four#bjects of one Kind are constituted 

as a group nnd separated from the other objects 

Level 3 1 Incomplete or partially correct groups aro 

formed and separated from other objects ( thrr«» 
of one kind or four of one kind plus one other) 

Level 4t Two similar objects are placed or held together 
and separated from remaining objects. 

While Level 4 of both sequential touching and object grouping is 
not considered as a demonstration of awareness that all four object 
in a group belong together, it is seen ,is ,m indication of tht- 
discrimin.it ion of a particular object type. This n€H'rssnry pre- 
liminary to sorting wa^ coded to sf»e whether and to vrhat extent 
its occurrence proceeded the more rigorous criteria for object 
categorization. ^ | 



Attention to taskt a. Tho amount of time an infant spent lookinq 
at the test stimuli, b. Time spent looking away for each of tht? 

eight trials. 

Additional information which was recorded included the type of 
object touched first in each object set. 

Results 

The test for order of presentntion effects and effect of 
position of stimulus objects was done with the nonparametric si an 
test. Analyses were performed on frequencies of sequential touching 
and object grouping across age and sex. The sequential touching da' j 
required a nonparametric analysis due to lack of homogeneous d^^ia 
( Cochran's C= 0.553 , P =0*02). Two-qroup comparisons within 
and collapsed across levels were mnde with the Mann-\fl^i tney test. 
All other analyses were done by parametric analysis of variance. 
The Neumann-Keuls was used for post-hoc comparisons, and t tests 
for two-qroup withan-level comparisons. 

Order and position effectsi There werp no effects for posi- 
tion of stimulus objects. A sign test yielded a nonsignificant 
Z of 0.71. Likewise, no effects for order of presentation of 
stimulus sets were found (sian test, Z = 0.65). 

Sequential touching i Preliminary analyses revealed no sex 
differences at any of the three age groups. The data were collapsed 
across sex and the Kruskall-Wallace One-Way Analysis of Variance 
by Ranks yielded a significant effect for age ( H = 6.8 , p<. 05 for 
2 d.f.). The frequency of sequential touching tended to increase 



vith nQe at all leveXSt as can be se^n In table 1. Figure 2 givt>s 
this information in graphic form. Seauentinl touchinq is also 
more common at the higher numbered l^vpis which represent less 
rigorous sorting. The most dramatic differences occurred betveen 
infnnts of six months -md the two older age groups. At 6 months, 
sequential touching was r.irely observed. Only three infants (19% 
of those tested} oerformed Level A sequential touchi ng, . the most 
primitive type coded. This compares with 15, or 9A% of the 9 month 
olds, .ind lO, or ! 00% of the 12 month olds. The differences brtwoen 
h months ond the two older age groups were significant at the . C\ 
1 e ve 1 . 

The results for Level 3 sequential touchi^na nre similar to 
those found for Level 4. At 6 months, no infant touched four like 
objects sequentially, while 50% of th» 9 nonth olds, and of 
the 1? month olds did attain this level of proficipnry in sorting 
the stimuli. *rhese differences were ^significant it the ,C5 and .0'' 
if^vpls rf'Spect i vely . 

levels 1 ,iri6 7, which necessi t .itod sfKjuent: ?»1 touching of 

• i 

both groups^ of objerts in ,i stimulus set provf'd too difficult for 
the grent m,Tjority of infants testec. The firpt ocrurrence of 
Level 2 r,ime at ^ months, .^nd of I.pvpI 1 ( spquenti.il touching of 
both groups with no error'; ) nt 3? rror^.thK. No month olds spun- 
t;sneously performed at these le%'elF. Cnly 1 infant at Q, ,-,nd 7 
infants at 12 months comprised the totals for Level 2. Level : 
appeared sinale' time, and this at the oldest aae group. As tvin 

seen in table 1, there was a sianificant difference bntwoen b 
dnd 12 months ( p <.05 ) and betweiT ^ and 17 norths ( p<.0^>) at 
Level 2, while the totals for Level were 1 so snail th-^t no 
significant di ''^'eronces occurred. 



in contrast to tho sizeable differences in instances of 
sequential touching and in the number of infants accounting for 
these Changes between 6 months and the two .ider ago groups, there 
vas only 1 significant difference between . and 12 months, which 
occurred at level Z.. This happened in spite of the fact that at 
every level the nu„,ber of instance, of se.uenti„i touchino increased 
fron 9 to 12 months, in p„rt this .u.t bo due to the f.,ct th.,t ot 
9 n-onths a large percentage of infants ar. .„ ready showino Levels 
3 and 4 type sorting. „rd larce c-h„nge. ,„ these totals .Uher 
cannot be expected or .re not possible. At Level 2, however, it 
seen,. th.,t for the 9 moSlh olds the se<,uentia! manipulation of 
two groups is still „„t within their grasp, while by 12 months this 
ability has undergone substantial development. 

Object grouping, Since no sex differences appeared in the 
preliminary analyses at any age group, the d.,ta were coil.,psod 
across sex. A One-Way Analysis of Variance yielded a significant 
effect for age , F . ..,6, p<. o, 2.. 5 ^^^^^^^ 

results for object grouping was sin„lar to that described above for 
sequential touchino. The frequency or object groOpTng increased 
with age, and the higher numbered levels, which indicate less so- 
phisticated Object grouping. appeared ^ost often. The data for" 
Object grouping is presented in ouantitative form in Table 2, and 
in graphic form in Figure 3. 

An examination of the frecuencles of object grouping found .n 
table 2 reveals that object oroupino does not occur at , months. 
Even the activity represented by Level A. of pairing 2 similar 
looking objects and separating them from the other objects on the 
tray, which is preliminary to object orouoing, occurs only 5 times, 
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for 31* of the 6 month olds. This -is in contrast to the behavior 
evinced by the 9 month olds, who formed these two-objixrt groupings 
,12 times, involving Bl% of all 9 month olds. The 12 month olds 
form two-object qrowpinas even more often, with 57 instances ob- 
served involving MM% of this age group. The difference between 
6 and 9 months is significant st the .05 level, and between 6 and 
12 months at the .01 level. The incr^nse between 9 and 12 months 
does not reach siqni f icance. 

None of the first three levels of object grouping, which in- 
volve separation of at least three objects of one kind, appe^^red 
.-3t 6 months. At 9 months, only 13% of the infants tested made 
partial or incomplete groupings ( Level 3 ). At 1 2 months the 
percentage rose to 44, a significant increase ( p < . 05 ). Neither 
Level 1 nor Level 2 . both of which require physical separation 
,,nd grouping of both groups of objects in a set. are found until 
12 months. At this age Ay^, ( 7 of K,)" of the infants make two 
aroups. but only 1 infant does thi^ perfectly, with no omissions 
or jncorrert inclusions. 

Attention to Taskt a One-Way Analysis of Variance revealed no 
significant differences in the amount of time infants at th'.' 
three nof aroups spent attending to ' -e stimulus objects { F - 
2.075, p =0.1<7S for ?, ^'■> d.f.). Thf- younaer infants however, do 
have a tendency, which does not reach si gni f i cnace, to look 
longer than the older infants. The nveragp time a 6 month old 
spent lookino -.t one of the eight stimulus sets w.>s 0^'.^ i.econdr. 
The 9 month olds spent somewhat less time, averaging 94.5 seconds 
At 17 months lookino tine aonin d-rre^sed to 90.7 seconds. 
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Effect of stimulus dif fprenrc?? on object manipulationi The 
eight sets of stimuli used in the study differed greatly in their 
ability to elicit categori?;ing behavior frcr the infants. The 
frequencies for which either sf»quential touchinq or object qroup- 
ing occurred relative to d given stinul U55 Fet rapp^ars in T.ibl*- 
These frequencies include Level f 1-3 of both sequent! .il touching 
and object grouping for ^ cind ]2 months ( b month olds did not. 
rerich these levels vhic^ involve irtivr* touchina or scmr^jtion 
of Icnst onn complc'to qroup of objrcts frop two-object sr^t). 
Other inforr.ntion providc^d in T.ibl?^ 3 include?^ the numbrr of dxrvj^n- 
sions of difference between objof tr in given set, r>nd th€-» number 
of time55 each type of object in .i set was touched first. The latter 
provides a measure of object preference or Srilience. The more 
often one type of objf^ct is touchrd first in two-objoct set, 
the moro preferred or salient it is to the infants in the study. 

As cnn bp s<^en fro^ Tablp 1, dimensions of difference* br^t ^ 
^een the objectF: in ^ stin^ulus srr ^'nn ho usr:'d n q^mornl pre- 
dictor of how rnuch f^it Paori7:ing/scr* i nn brh/^vior will occur f o^^ 
that set. Stinulus se^s wi^.h ob;f^"t*^ thri^ differod on '^Mree di- 
mensions (sets C , A , D , G , ?ncJ F ) r^licJ ted ir^ore sorting th^m 
sets that differed on only one or two dimensions. Likewise, the 
set thpit differed on two dirT?on*^i ons elicited more Cf^ tegori zi no 
behrivior than sets that hnd only ohm dimension of difference* 

Table 3 also provides us with the amount of sequential touch- 
inq t^nd object groupinn that occurred among object sets for which 
number of dim*^n«^ions of diff^^rence ,^re held <"onst.^nt • it can b*-* 
seen that the degree to which object in a stimulus set wns 

preferred over the other, indicated by the first touch r.itio^ 
correlated hiahly with imoiirt of r n'^.vocr'- rAna bf»h;wior, Sr-t c. 
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a stimulus set with 3 dimensions of difference, had OfW object 
type that was touched first by 2*^ of 32 infants. The other object 
in the set was touched first by only 4 infants. This set was 
separated into groups more often than stimulus sets which contained 
objects of more equal salience. With one exception, involving sets 
D and G, this type of comparison holds true for all sets used. In 
the case of sets D and G, whose first- touch statistics were highly 
similar ( 20-U , and 19-13) the frequency count was a tie , or 
14 qroupinq behnviors for each se«t. If a tip were to be predicted, 
it would be for srts for which the first touch frequencies were 
close to one another. On the other hand, where. the first touch 
frequencies were widely divergent for object sets with the same 
number of dimensions of difference ( sets A and F, for. example) , 
there occurred a parallel divergence in amount of sequential touch- 
ing and object grouping. This was found for object sets of both 
three and one dimensions of difference. Since the stimuli utilized 
only one set with two dimensions of difference, no comparison of 
sorting for this stimulus type could be made. 

Discussion and Conclusions 

T*ie primary purposes of this study were to investigate the 
development of infant sorting/categorizing of two-group sets of 
stimulus objects, and to explore sor. Tf th( factors that influence 
the frequency of this phenomenon. Particular attention was given to 
6 and 9 month olds because spontaneous sorting had not previously 
been observed at these ;,ges. The results of this study indicate 
that infants of 6 months do not recognize, as evidenced by their 
object manipulation, that four <^timulus objects of one kind are part 
of a group. They do not phvKic-lly ^np^^mtv or s*->qucnt i U y tcuc>^ 
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any four Xike*ob ject group ir any of the eight stimulus sets. 
An infant's ability tc make this kind of distinction did not 
appear until 9 months. By 12 months, object grouping and sequen- 
tial touching had become common phenomena, occurring at all levels 
of proficiency, and observed in the qreat majority of infants. 

Even though the 6 month olds did not engage in what could 
be called "sorting" or "categorizing" of the stimulus objorts, 
they did distinguish between types of objects, as shown by thp 
{net that two-object pairs wore constituted five times, .ind ko- 
quential touching of three objects of one kind occurred on f-hren 
occasions. These examples arc not considered to be random phe- 
nomena because they involve active visual comparisons between 
objects on the part of the infant. It should be noted, however, 
that these frequencies are far below those found at 9 and 12 months. 

Given that at least some of the 6 month olcis did distinguish 
differences between the stimulus objects, it. becomes possible to 
ask why they did not actively distinguish between object groups, 
as did the older infants. One pos-ible expl.^nation could involve 
the amount of time the G mon^h olds spent attending to the task. 
If they failed to attend to the .«tinu!uR objects, they could hardly 
be expected to sort them with deorce of skill or consistency. 

However, the attention datn rule out this explanation. The 6 
month olds attended to the stimuli slightly more than the two 
older age groups i the difference was not statistically signifi- 
cant- see result!=? section for full description). This leaves us 
with the possibility that the object manipulation of the 6 month 
olds differed qualitatively from th^t of the older infnnts. An 
examination of th- vicf^o-tapo records supports this rur.rlur.ion. 



Tvo factors seem to enter into the 6 month olds* lack of 
object sorting. The first factor has to do with motor skill. At 
six months the young infant's motor skills are not highly developed. 
While they did pick up the stimulus objects with effort, they did 
so clumsily and with frequent mishaps. Reaching and grasping has 
yet to be perfected at 5 months, and the infants often seemed to 
reach for one object and end up with another, or none ^t all. They 
also had difficulty grasping more than one object at a time, a 
talent which is very useful for object grouping. Even if th^ 6 month 
olds had wanted to engage in the behaviors described here as 
"sorting", they would probably not have had the motor ability to 
do so. 

The second factor contributing to the 6 month olds' lack of 
object sorting consists of what might be called "distractabili ty*' ' 
It was very common to observe a 6 month old reaching for an object, 
beginning the arm movement with a direct, unhurried motion so that 
his goal was obvious, only to see his hand veer off at tfte last mo- 
ment because another object on the periphery had caught his atten- 
tion. There were many instance?? when a 6 month old touched two 
objects of one Kind in sequence, and started to reach for the third, 
only to change his/her mind before completing this Level A series, 
'"o some ektent this may be attributable to the complexity of the 
stimulus array. Eight objects may be too many for this age infant 
to deal with in a planful manner. M ich of the 6 month olds* object 
manipulation might be described by the adjective "di.8orgnniz*?d" . 

Another observation arising from the object manipulation data 
concerns the infants' ability to sort both object groups of the two- 
group sti-- lus pets. No 6 month olds performed sorting of this kind. 



and at 9 months only 1 instance appeared ( see Table 1, Level 2,. 
for 9 months). By 12 months the sequential manipulation of both 
object groups in a set could be seen in 44% of the infants, and 
physical separation of both object groups had occurred. Thi.s 
suggests that the infants* ability to sort and categorize the 
stimulus sets consisting of two groups of four objects each 
followed a pattern. At 6 months infants paired two like objects. 
By <5 months infants were able to sort out |one complete group from 
the two-group stimulus sets. Not until 12 months could infants 
regularly sort both groups of four objects. This progression 
implies an increase in the infants* ability to deal with a complex 
stimulus arrangement in an organized, consistent fashion. 

A final observation relates to the properties of stimulus 
sets that influence the frequency of sorting behavior. As noted 
in the results section, the number of dimensions of difference 
between the two object groups within a stimulus set acts ,ts 
good predictor of the frequency of sorting behnvior. This is in 
agreement with the conclusions drawn by Riccuiti (1965). The 
present study asserts, in addition, that a more finely tuned pre- 
diction of the amount of spontaneous sorting to be expected c.in 
be made by taKing account of the relative salience of the two 
object groups within a stimulus set, when dimensions of difference 
are held constant. This adds a new tool for use in understanding 
the spontaneous object manipulation of young infants. 

This study has left many aspects of infant sorting behavior 
unexplored. Two in particular secar worth mentioning. First, it 
seenvpossible that given a simpler stimulus array, 0 month olds 
might engage in a type of sorting behavior not unlike that seen 
in the older infants. The use of two two-object sets might test 

2n 
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this possibility. SecpndXy, the effect of dimensions ^ of difference 
betveen object groups on overall sorting frequency has not been 
fully explored. While stimulus sets "bf three dimensions of differ- 
ence were well represented here, those of two and one were not. Much 
more could be done to test the robustness of the relationship 
between dimensions of difference, salience of stimulus groups, and 
sorting behavior . described in this paper. 

To conclude, this study supports the findings of Riccuiti (1965) 
and Nelson (1973) that infants do have the ability to discriminate 
between and categorize objects at an early age. It adds to the data 
from previous research the findings that categorizing behavior as 
evidenced by object manipulation makes its appearance sometime be- 
tween 6 and 9 months, and that it is firmly established by 12 months. 
In addition, it is suggested that the amount of spontaneous sorting 
activity that can be expected from a given stimulus set can be pre- 
dicted by the number of dimensions of difference between , and the 
relative salience? of the two object groups. 
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Table 1 



NuBber of instances of sequential 
touching for 6, 9, and 12 Bonths. 
NuBbers in parentheses indicate no. 
of infants accounting for total 



— — . — - statistical. 

6 months 9 roonths 12 months significance • «* 



Level 


1 


0 


0 


1 


6-9 

n. 8. 


6-12 
n. 6. 


9-1 2 
rt. s. 


Level 


2 


0 


1 (1) 


7 (7) 


n. s. 


* 


« 


Levo 1 


3 


0 


IB (9) 


37 (11) 


* 


* « 


n. &. 


l,evel 


4 


3 (3) 


58 (15) 


69 (16) 




*« 


n. B. 


Total 




3 


77 


114 


* P . 
** p . 


05 
01 





Table 2 



Number of instances of objecrt grouping 
by agn and sex. Numbers in parentheses 
indicate no. of infants accounting for 
total. 



0 



34 7.i 



Stati btif •* 



6 months 9 months 12 months siqnificmcf 
CTTfT 6-1? A-l? 



Q Q 1(1) n , F . n . s . n . s 

0 0 (i ) * * 



5 (5) 32 (13) ^7 (in * ** n-^ 



* p .Cj 
** p .01 
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Table 3 



Dimensions of difference, fre- 
quency of categorizing, and first 
touch data for all stimulus sets* 



Stimulus Set. 


C 


A 


D 


G 


F 


B 


E 


H ' 


Dimensions of 
difference - 


3 


3 


3 


3 


3 


2 


1 


1 


Frequency of 
Categorizing 


20 


17 


14 


14 


9 


8 


4 


1 


First- touch 
data* Most 
preferred vs. 
less preferred 


28-4 


27-5 


20-11 


19-13 


18-10 


21-9 


24-5 


20-9 
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instanoas of soquentlal touching 
for threo ages, collapsod acrofis 
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Plgur© 3 

Np. of Instances of object 
grouping 
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Level 2 I 
Level 3« 
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ERIC 



A. CLAY BALLS /YELLOW 
SQUARES 



a RED SQUARES/ RED 
HOOKS 



c 



C PEOPLE/ YELLOW 
DUALS 



D. STRIPED CAPS/ 
YELLOW SQUARES 



E. LARGE RED OVALS/ 
SMALL RED CMM.S 



F. PEOPLE /RED BROOM 
HANDLES 



G. STRIPED CAPS/ BROOM 
HAISDLES 



K FLAT YELLOW OVALS 
/FLAT YELLOW 
RECTANGLES 



